First-Look Survey — Extragalactic Component Summary

Main Survey (for observations executed from end IOC to Sep 2002) —
Map 4 square degrees with MIPS and IRAC in the Constant Viewing Zon e (CVZ),
and map 1 square degree in ELAIS N1 field.

Main Survey in CVZ:

2° x 2° box centered at 17"18M00.0° +59°30’00" (orientation is date-dependent)
~ 80 seconds/pixel on the sky (MIPS), ~60 seconds/pixel (IRAC)

Cirrus: 1(100pum) = 1-2 MJy/sr

Main Survey in ELAIS N1 field:

2° x 0.5° strip centered at 16"10™01°, +54°30'36'
Same exposure times as for Main Survey in CVZ
Cirrus 1(2100pum) = 0.4 MJy/sr

Instrument Wavelength Exposure time 5-0 Sensitivity
IRAC 3.6 um 5x12 sec 0.023 mJy
IRAC 4.5 ym 5x 12 sec 0.024 mJy
IRAC 5.8 um 5x12sec 0.070 mJy
IRAC 8.0 um 5x12 sec 0.058 mJy
MIPS 24 ym 2 x 40 sec 1.1 mJy
MIPS 70 pm 2 x40 sec 3.8 mJy
MIPS 160 pm 2 x4 sec 33 mJy

Backup Plan for 2002 Sep to 2003 January when ELAIS N1 is not viewable —
Map 5 square degrees with MIPS and IRAC in the Constant Viewing Zon e (CVZ)

Main Survey in CVZ:

2° x 2.5° rectangle centered at 17"18™00.0° +59°30'00°
(orientation is date-dependent)

same exposure times as above

Verification survey covers 3-4% of main survey area.

~ 5-10 times greater redundancy. '
1°x10’ strip centered at 17"17™00.0%, +59°4500°
orientation depends on observation date

Planned Ancillary Data

NOAO will provide optical survey to R ~ 25.5 (50 -- point source) in May, 2000.
Sloan Digital Sky Survey plans to observe the FLS fields in UGRIZ this spring.
VLA proposal submitted to survey the FLS regions at 1.4 GHz to 50 = 90 pJy.
Options are under study for a near-IR survey to K ~ 18.



1. Layout of the Extragalactic Compon ent of the First-Look Survey in
the Constant Viewing Zon e (CVZ)

Following the recommendations of the FLS Community Workshop report, this document
describes the detailed layout of the extragalactic component of the First-Look Survey.

The orientation of the SIRTF focal plane on the sky at high ecliptic latitude is highly dependent
on observation date. In addition, the location of 1 deg® of the FLS is conditional on the
availability to SIRTF of the ELAIS N1 field. Therefore, two cases are described:

» Survey layout for observations beginning in late February 2002;

» Survey layout for observations beginning in November 2002, when ELAIS N1 is not visible.
The figure below shows the approximate region of the main survey and the verification survey in
the CVZ overlaid on an IRAS 100 um map. This region includes the lowest cirrus region in the
CVZ, and avoids bright radio sources that would impact the ancillary data to be gathered with the

VLA. The large circle that bounds the 4 deg® main survey is 85 arcminutes in radius and is
centered at (17"18M00°, +59°30™00°%; all coordinates are J2000). The small circle bounding the
verification survey is 30 arcminutes in radius and is centered at (17"17™00°, +59945™00°%).




The main FLS region is also shown in the images below at other wavelengths.
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DISCLAIMER:

The parameters of the AORs in the following sections arelisted to demonstrate that the FL S observations can
be executed in thetime allotted, and may be further optimized. The times shown wer e computed with SPOT
version 3.1 and will be updated with future releases of SPOT.

2. AORs for FLS Observations in February/March 2002

2.1. Main Survey in Constant Viewing Zone

The image below shows a layout of IRAC maps and MIPS scan maps, assuming that the IRAC
observations start on 2002 Feb 20 and the MIPS observations begin on 2002 Mar 01. The
IRAC fields of view are shown in blue and pink, and the MIPS scans are depicted in red and

orange, overlaid on a 100 micron IRAS map.
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IRAC AORs. Four AORs cover the field. Each AOR has the following parameters set in SPOT:
Mode | FOV | Frame | # of # of cols | Column # of Row # of # of
S time frames spacing rows spacing | dithers | cycles
Full Both | 12sec |1 13 277" 13 280" 5 1
array




Each AOR covers roughly 1 degree by 1 degree with 60 sec per point on the sky. The duration
of each AOR is 17475 sec. Each AOR map is rotated by 0.7 degrees to simulate the
observations being spread over three days.



MIPS AORs. Eight AORs cover the field. Each AOR has the following parameters set in SPOT:

Scan 160 um data | # of legs | # of cycles | Scan Return leg | Forward leg

rate required? length step step

Medium | Yes 6 1 2.00 deg 302 arcsec | 302 arcsec
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Each AOR covers roughly 2 degree by 30 arcminutes with 40 sec per point on the sky (24 um

and 70um arrays). The duration of each AOR is 8375 sec.
The image depicts the two sets of MIPS scans — the first in orange, and the second in red, to

achieve a total integration time 80 sec per pixel (24 um and 70 um arrays).

The total time required for this segment is 8x(8375 s) + 4x(17475 s) = 38.0 hours.



2.2. Main survey in ELAIS N1 field

If available, one square degree of the FLS will be placed in the ELAIS N1 field. Two MIPS AORs
with the same parameters as in the previous section will cover the field. Two IRAC AORs with
the following parameters approximately cover the MIPS area.

Mode | FOV | Frame | # of # of cols | Column # of Row # of # of

S time frames spacing rows spacing | dithers | cycles
Full Both | 12sec |1 7 277" 13 280" 5 1
array

Each IRAC AOR takes 9544 sec of SPOT time.

The MIPS scan maps are centered at (16"10™01°, +54%30™36°), and are depicted in orange and
red for an observation date of 2002 Mar 04. The IRAC map is shown in blue and pink for
observations on 2002 Feb 23. The black rectangle shows the ISO ELAIS N1 survey area. The
green circle shows the approximate region of coverage as the maps rotate with observation date.
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The total time for this segment is 2x(9544 s) + 2x(8375 s) = 10.0 hours.



2.3. Verification survey in the Constant Viewing Zone

A verification survey is planned for a section of the main survey in the CVZ. A 1 degree by 10
arcminute region will be covered by two MIPS scan map AORs in slow mode, and by four IRAC
AORs with 30 sec integrations. The MIPS scans are shown in the figure below in orange and
red for a date of 2002 Mar 06. The IRAC maps are outlined in blue and pink for a date of 2002
Feb 25. Only two, mostly non-overlapping, IRAC AORs are shown for clarity. Note that this
image is zoomed by a factor of two more than the images in the previous sections.
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The IRAC AORs use parameters in the following table.
Mode | FOV | Frame | # of # of cols | Column # of Row # of # of
S time frames spacing rows spacing | dithers | cycles
Full Both | 30sec | 1 3 277" 7 280" 9 1
array

Each IRAC AOR takes 7576 sec of SPOT time and covers each point on the sky with 270 sec of
integration time, for a total of 540 sec per point.
The MIPS AORs use the parameters in the following table.

Scan 160 um data | # of legs | # of cycles | Scan Return leg | Forward leg
rate required? length step step
Slow Yes 4 1 1.00 deg 5 arcsec 302 arcsec

Each MIPS AOR takes 8006 seconds of SPOT time and covers each point on the sky with 200
sec of integration time. The scan is repeated to achieve a total of 400 sec of integration time per
point on the sky (for the 24 um and 70 um arrays).

The total time for this segment is 4x(7576 s)+2x(8006 s) = 12.9 hours.

The total time for the extragalactic FLS in this case is 38.0 hr +10.0 hr + 12.9 hr = 60.9 hr.



3. AORs for FLS Observations in November 2002

3.1. Main Survey in the CVZ

In this case, the ELAIS N1 field is not accessible. Therefore, the main survey in the north CVZ
covers 5 deg®. For MIPS, this is accomplished by lengthening the scan tracks to 2.5 degrees in
length. An additional three rows are added to each of the IRAC blocks. The resulting layout is
shown in the figure below, with position angle appropriate for the IRAC mapping beginning on
2002 Nov 01, and the MIPS scan map observations starting on 2002 Nov 10. Another, larger
green circle (96 radius) has been added to depict the extra coverage from the lengthened maps.
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IRAC AORs. Four AORs cover the field. Each AOR has the following parameters set in SPOT:
Mode | FOV | Frame | # of # of cols | Column # of Row # of # of
S time frames spacing rows spacing | dithers | cycles
Full Both |12sec |1 13 277" 16 280" 5 1
array

Each AOR covers roughly 1 degree by 1 degree with 60 sec per point on the sky. The duration
of each AOR is 21438 sec. Each AOR map is rotated by 0.7 degrees to simulate the
observations being spread over three days.



MIPS AORs. Eight AORs cover the field. Each AOR has the following parameters set in SPOT:

Scan 160 um data | # of legs | # of cycles | Scan Return leg | Forward leg
rate required? length step step
Medium | Yes 6 1 2.50 deg 302 arcsec | 302 arcsec
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Each AOR covers roughly 2.5 degree by 30 arcminutes with 40 sec per point on the sky (24 um

and 70um arrays). The duration of each AOR is 9967 sec.
The image depicts the two sets of MIPS scans — the first in orange, and the second in red, to

achieve a total integration time 80 sec per pixel (24 pm and 70 um arrays).

The total time required for this segment is 8x(9967 s) + 4x(21438 s) = 46.0 hours. In this case,
the time is for the entire extragalactic FLS main survey.



3.2. Verification Survey in the CVZ

The verification survey uses the same setup in this case as for the February/March plan
presented earlier. A 1 degree by 10 arcminute region will be covered by two MIPS scan map
AORs in slow mode, and by four IRAC AORs with 30 sec integrations. The MIPS scans are
centered at (17"17™00°, +59°45™00°) and are shown in the figure below in orange and red for a
date of 2002 Nov 16. The IRAC maps are outlined in blue and pink for a date of 2002 Nov 06.
Only two of the IRAC AORs are shown here for clarity.
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The IRAC AORs use parameters in the following table.
Mode | FOV | Frame | # of # of cols | Column # of Row # of # of
S time frames spacing rows spacing | dithers | cycles
Full Both | 30sec |1 3 277" 7 280" 9 1
array

Each IRAC AOR takes 7576 sec of SPOT time and covers each point on the sky with 270 sec of
integration time. In total, each point will be observed with 540 sec of integration time.
The MIPS AORs use the parameters in the following table.

Scan 160 um data | # of legs | # of cycles | Scan Returnleg | Forward leg
rate required? length step step
Slow Yes 4 1 1.00 deg 5 arcsec 302 arcsec

Each MIPS AOR takes 8006 seconds of SPOT time and covers each point on the sky with 200
sec of integration time. The scan is repeated to achieve a total of 400 sec of integration time per
point on the sky (for the 24 ym and 70 pum arrays).

The total time for this segment is 4x(7576 s)+2x(8006 s) = 12.9 hours.

The total time for the extragalactic FLS in this case is 46.0 hr + 12.9 hr = 58.9 hr.



